Introduction.
combined two extraction techniques (isopropanol-heptane and silicic acid-diisopropyl ether) and three determination methods (titrimetry and colorimetry using either phenol red or copper soaps). Correlations between the nine various methods were high, but in some cases regression lines were different from the bissector and species-dependent. The putative occurrence of interfering compounds or the possible effect of between-species differences in NEFA composition have been discussed. The choice of a fast method depends primarily on practical considerations, but the need to standardize each method for a given species has been stressed. Automatic enzymatic assay seemed to be suitable for routine analyses.
Introduction.
The determination of non-esterified fatty acid (NEFA) ( 1 ) concentrations is widely used in studies of lipid metabolism to estimate the intensity of body lipid mobilization (plasma NEFA) or to measure lipase activities in vitro. Many routine techniques have been developed since the publication of the Dole (1956) method.
( 1 ) Abbreviations used : A-ENZ = automatic enzymatic ; BSA = bovine serum albumin ; C = cow ; CS = copper soaps ; ES = ether-silicic acid ; G = goat ; GLC = gas-liquid chromatography ; H = human ; HIA = heptane-isopropanol-acid ; M = mare ; M-ENZ = manual enzymatic ; NEFA = non-esterified fatty acids ; PR = phenol red ; T = titrimetric ; TLC = thin-layer chromatography.
Reproduction, Nutrition, D6veloppement no 4-1984. -9 9 They are generally based on the partially specific extraction of lipids by organic solvents associated with the elimination of interfering compounds such as phospholipids or volatile fatty acids (Dole and Meinertz, 1960 ; Trout, Estes and Friedberg, 1960 ; Duncombe, 1964 ; Antonis, 1965 ; Itaya and Ui, 1965 ; Laurell and Tibbling, 1967 ; Falholt, Lund and Falholt, 1973) . After extraction, the carboxylic groups can be determined by titrimetry (Dole, 1956) or by manual (Laurell and Tibbling, 1967 ; Duncombe, 1963 ; Mosinger, 1965 ; Novak, 1965) or automatic (Antonis, 1965 ; Baird, Black and Faulkner, 1967) Ui, 1965 ; Laurell and Tibbling, 1967 ; Mosinger, 1965 ; Howorth, Gibbard and Mark, 1966 ; Lorch and Gey, 1966 ; Baird, Black and Faulkner, 1967 ; Dalton and Kowalski, 1967 ; Kashket, 1971 ; Soloni and Sardina, 1973 ; Elphick, 1975 ; Bowyer, Cridland and King, 1978 ; Shimizu et al., 1980) being contrasted with the titrimetric determination of Dole and Meinertz (1960) or Trout, Estes and Friedberg (1960) . Enzymatic techniques were mainly compared with the colorimetric determination of copper soaps (Mizuno et al., 1980 ; Shimizu et al., 1980 ; Hosaka et al., 1981 ; Bas, 1984) HIA method (heptane-isopropanol-sulfuric acid). -NEFA from 1 ml of plasma or serum were extracted with 5 ml of heptane-isopropanol-1 N sulfuric acid 10/40/1 (V/V/V). After adding heptane and water, decarbonated nitrogen saturated with heptane was bubbled (10 sec) into the solution. The upper layer was removed and washed with 0.05 % aqueous H 2 SO 4 to eliminate interfering acid substances (Trout, Estes and Friedberg, 1960 ES method (di-isopropylic ether-silicic acid). -NEFA from 1 ml of plasma or serum were extracted with 20 ml of di-isopropylic ether in the presence of silicic acid (3 g), which eliminated the phospholipids from the extract (Antonis, 1965 (Bas, Rouzeau and Morand-Fehr, 1980 fig. 3) , whereas the regression lines for bovine plasma and for human sera and plasma were quite different (experiment 2 vs experiment 3 ; fig. 3 ). The presence or absence of heparin in the samples did not modify the ratio between the A-ENZ and HIAT methods, in accordance with data from experiment 1 (fig. 2 ).
Discussion.
The reproducibility of the different methods, determined by standard deviations and coefficients of variation, was similar to or lower than that noted in other studies (Trout, Estes and Friedberg, 1960 ; Elphick, 1975 ; Chilliard, Dorleans and Fehr, 1977 ; Crane and Lane, 1977 ; Rogiers, 1977 ; Bowyer, Cridland and King, 1978 ; Hbckel et al., 1980 ; Okabe er al., 1980 ; Shimizu et al., 1980 ; Bas, Rouzeau and Morand-Fehr, 1980 ; Bas, 1984) .
Chemical methods of extraction and determination. &horbar; Several authors have claimed that the ES extraction technique did not fully extract albumin-bound NEFA (Lorch and Gey, 1966 ; Baird, Black and Faulkner, 1967 ; Falholt, Lund and Falholt, 1973 ; Bowyer, Cridland and King, 1978) , but these results ( fig. 1) (Mosinger, 1965 ; Lorch and Gey, 1966 ; Baird, Black and Faulkner, 1967 ; Kashket, 1971 ; Elphick, 1975 ; Crane and Lane, 1977 ; Bowyer, Cridland and King, 1978) . However, the Antonis method (1965) gave lower values (! 10 %) than the reference procedure. This underestimate could not be attributed to the ES extraction step any more than to the CS colorimetric step (Fig. 11. ) .
Manual or automatic enzyme assay method. &horbar; NEFA concentrations determined by the manual enzymatic method gave lower values (10 %) than the reference method ( fig. 2 ). This might be due to fatty acids with more than 18 carbon atoms since they accounted for 4 to 11 % in the different samples (annex 2) and could not have been activated by the acyl-Co A synthetase of P. aeruginosa (Shimizu et al., 19801. Comparisons of different manual methods of enzymatic assay (Y) with several colorimetric methods (X) using human or goat plasma or sera gave regression lines with slope values between 0.9 and 1.2 ( 3 ) The fact that bovine and caprine NEFA plasmas were poor in polyunsaturated fatty acids (annex 2) was the result of fatty acid biohydrogenation of the feed by rumen microflora IKepler et al., 1966) . (Mizuno et al., 1980 ; Okabe et al., 1980 ; Shimizu et al., 1979 Shimizu et al., , 1980 Hosaka et a/., 1981 ; Bas, 1984) . In experiment 3, the NEFA values of human samples were lower with the automatic enzymatic method than with the procedure of Trout, Estes and Friedberg (1960) , even using samples with very high NEFA content ( fig. 3) . The difference with the results of experiment 2 using cow plasma could be explained either by the putative interference of compounds in human sera with the HIA-T method ( fig. 1) 
